ABSTRACT
INTRODUCTION
Although at the beginning of the recent global financial and economic crisis, which started in summer 2007 when the first problems in US securities markets based on real estate loans occurred, it was thought that the current crisis will not affect Macedonia because it had no exposures to the US real estate market and because of the completely different structure of the Macedonian real estate market. Macedonia, like all other countries in Eastern and South Eastern Europe countries, has also been drawn in the severest crisis since the chronic days of the Great Depression via the trade and the capital flow channel. The global financial crisis started affecting the economy in the fourth quarter of 2008, led by a decline in the output of the metal and textile sectors.
Unlike the FDI inflows, the migrant workers' remittances, which accounted for 4,5% of its GDP in 2009
The macroeconomic situation deteriorated further in 2009 as industrial production contracted by 7.7 per cent compared with 2008, while foreign trade dropped sharply and foreign direct investment (FDI) declined by more than 66 per cent (National Bank of the Republic of Macedonia, 2011). The rising trade deficit, on one hand and the sharp decline of FDI, on the other hand have pushed up the current account deficit. Not only the size of the current account deficit, but also the speed of its deterioration are of great concern. Indicators of external vulnerability, such as international reserve cover of imports, or of short-term foreign debt, have also worsened in 2009. Macedonia's international reserves declined sharply in the first two quarters of 2009 (see Figure 2) , with exports decreasing faster than imports. The National Bank of the Republic of Macedonia responded to the sharp reserve outflows by tightening bank liquidity and reserve requirements and raising its policy rate from 7 percent to 9 percent. As a result of that policy, in the third quarter of 2009 the situation had stabilized and reserve losses from earlier in the year had been recouped. As a result of that, at the end of 2009 Macedonia recorded an increase of 7 percent in the foreign exchange reserves compared with 2008 (National Bank of the Republic of Macedonia, 2011) . Given the persistent problems in the Macedonia's trade balance and balance of payment, on one hand and the important role that migrant remittances have been played in financing between 80-90 percent of the Macedonian trade deficit, it is of utmost importance to find out whether the remittances sent to Macedonia by Macedonian migrants working in Germany have a stabilizing or destabilizing effect on the output of the home country (Macedonia) and of the host country (Germany). We have chosen Germany due to the fact that Germany has been among the top ten destination countries for immigrants from Macedonia and the dominant EU receiving country of immigrants from Macedonia (in the period 2000-2009 the share of Macedonian immigrants working in Germany in the total number of Macedonian immigrants averaged 15 per cent), and as such it constitutes the largest source country of remittances to Macedonia.
STYLIZED FACTS
The trend of migrant workers' remittance inflows to Macedonia is broadly in line with the trend observed in global remittance flows and the trend of remittance inflows to developing countries. Since 2002 workers' remittances have become the largest source of external financing for the Macedonian economy, by far exceeding other capital inflows, such as foreign direct investments (FDI), official development assistance and portfolio investment. Adding to the importance of remittances at a macro level, remittances are a significant source of external funding for many households, particularly in times of economic hardships.
Migrant workers remittances
In the economic literature as well as in the empirical research it is widely believed that workers' remittances are motivated by altruism (Rapoport and Docquier, 2005) and as such are expected to move countercyclical to the GDP in the recipient country. Ratha (2003) also corroborates the point that migrants may also increase remittances in times of economic hardship. However, since the decision to remit money is influenced not only by altruism, but by a number of determinants, it is conceivable that remittances may be procyclical or even acyclical with the GDP in some of the recipient countries (Sayan, 2006) .
When they are countercyclical with the business cycle of the recipient country, they serve as a macroeconomic stabilizer. On the other hand when they are procyclical they may act as a destabilizing effect by amplifying cyclical fluctuations in GDP (Sayan and TekinKoru, 2007) .
It is therefore important to find out if remittance inflows from Germany to Macedonia are countercyclycal, procyclical or even acyclical to the movements of Macedonian as well as German GDP over the different stages of the business cycle and to establish the main determinants of remittance inflows from Germany as the largest source country of remittances to Macedonia.
DATA, METHODOLOGY AND RESULTS
In order to investigate whether the workers' remittances sent to Macedonia by workers from Macedonia working in Germany are countercyclical or procyclical with macroeconomic conditions in the home country (Macedonia) and host country (Germany), we will estimate a vector error correction (VEC) model for Macedonia using quarterly data covering the period 2000-2009. The model is estimated and tested using the econometric software package EViews 6. We decided to use the VEC model because: 1. most of the macroeconomic variables are endogenous, suggesting a multi-equation estimation; 2. many of the time series of the variables are non-stationary in their levels, but are in their differences and 3. there is a cointegrated relationship among the variables, suggesting the inclusion of the cointegrated relationship as an additional regressor. Our initial impressions are gained from looking at plots of the time series of the variables.
The dependent variable in our model is real migrant workers' remittances per capita sent by the Macedonian workers working in Germany to their families in Macedonia. Data on migrant workers' remittances to Macedonia in millions of US dollars are obtained from the National Bank of the Republic of Macedonia. We convert the quarterly remittances figures in nominal US Dollar terms into quarterly real values by dividing them by the GDP deflator. In order to determine the amount of worker remittances coming from Germany, we have calculated the share of workers from Macedonia working in Germany in the total number of migrant workers from Macedonia in the world as in and after that we have used these weights for calculation the portion of remittances coming from Germany.
The selection of the explanatory variables is based on the previous empirical studies on the macroeconomic determinants of remittances listed in Table 1 . These studies usually focus on the number of workers, wage rates and economic situation in host country, economic situation in country of origin, the exchange rates and relative interest rate between the sending and receiving country and political risk and facilities to transfer funds (i.e. institutions). Table 1 gives a summary of the major empirical papers on the macroeconomic determinants of remittances. It is clear from this table that stock of migrants and the economic situation in the home and host country seem to be the most important factors for increased remittances.
In our model we use the following explanatory variables: the real gross domestic product (GDP) per capita in Macedonia as a proxy for the income level in the home country, the real gross national income (GNI) per capita in Germany as a proxy for the income level in the host country, the labour market situation in the home country proxied by the unemployment rate in Macedonia, the consumer price index (CPI) in Macedonia and the real effective exchange rate (REER) as proxies for macroeconomic stability in Macedonia and the interest rate difference (INTERESTDIF) between the short-term deposit interest rates in the home and host country (difference between the treasury bill rate in Macedonia and the treasury bill rate in Germany) as relative rate of return. According to the previous empirical studies mentioned in Table 1 , home country income may affect migrant workers remittances either positively or negatively, depending on the motives to remit money (altruism or investment considerations). The income of the host country can be a significant factor of workers remittances due to better employment opportunities and higher wages offered to the migrant workers in the host country. We have chosen GDP as a measure of the income level of Macedonia (home country) and GNI as a proxy for host country income (Germany) on the basis of the national income conventions that define gross national product (GNP) as GDP plus net factor income from abroad (NFI). Since NFI includes net remittance receipts, home country's GDP and host country's GNP series leave out remittances sent home by migrant workers in the host country in question (Sayan, 2004) The higher unemployment rate in the home country can be expected to increase the incentives for migration which may consequently cause increase of remittances. While high unemployment may be a cause for migration, the household's community needs to have a certain level of development for investment by the household to be effective. Consequently it is possible fewer remittances are sent to developing countries (Hagen-Zanker and Siegel, 2007) . The quarterly unemployment rates for Macedonia are obtained from the State Statistical Office of the Republic of Macedonia.
As far as causation between remittances receipts in home country and interest rate differential between the home and host country deposit interest rates is concerned, the directions may not be that clear-cut. While an increase in the interest rate differential would encourage migrant workers to channel their remittances to home country so as to earn interest income from the domestic banks, higher interest rate differential may also reflect higher macroeconomic instability and higher investment risks in the home country and as such could discourage migrant workers to invest their money in the domestic banks. The data on shortterm interest rates (treasury bill rates) for Germany are taken from the United Nations Economic Commission for Europe, and for Macedonia from the National Bank of the Republic of Macedonia.
The impact of inflation (proxied by consumer price index) on migrant workers remittances is also ambiguous. Higher inflation rates would cause remittance inflows to decline suggesting that inflation acts as a proxy for macroeconomic instability and risks and therefore discourages the inflow of remittances or higher inflation in the home country is found to encourage more remittances flows to compensate for the loss of purchasing power. The quarterly data on consumer price index in Macedonia are taken from the United Nations Economic Commission for Europe.
The sign of the real effective exchange rate (REER) coefficient, as an important determinant of remittances, is a priori not clear. If families target a certain consumption level in domestic currency, depreciation would result in a negative sign through falling remittances. But, if the consumption basket also contains a considerable share of imported goods, a depreciation of domestic currency would be associated with an increase in remittances so as the preserve the family members purchasing power in the home country. The quarterly data on REER in Macedonia are taken from the National Bank of the Republic of Macedonia.
We first test for the presence of unit roots in the macroeconomic time series using the augmented Dickey-Fuller test and find that all series are integrated of order one. To determine the appropriate lag length we start with 9 lags and subsequently eliminate lags with insignificant coefficients. The choice of model, that is whether to include an intercept or time trend, is based on the approach of Doldado et.al., (1990) . Under this approach, one starts with the least restrictive of plausible models (the test equation includes both the trend and intercept) and then introduces restrictions until the null hypothesis of a unit root is rejected (if at all). As it can be seen from the results in Table 1 , the null hypothesis of a unit root in the levels of data series is not rejected, therefore they are all a nonstationary (have unit roots). Next we proceed with testing for a second unit root, by testing for a unit root in the first differences of each if the series ( ∇ ).The results show that null hypothesis of the unit rot test in ∇ is not accepted, so we can conclude that all the series are integrated of first order I(1). A graph of the series is shown in Figure 6 . The series clearly move in a similar way in time.
Figure 5: Graph of the series
The next step is to test if there is a cointegration among the variables applying Johansen procedure. We use one lag to preserve sufficient degrees of freedom. Both the trace statistic and the maximum eigenvalue statistic confirm the existence of 2 cointegration relationships between log remittances per capita, log real GDP, log real GNI, real effective exchange rate, difference in interest rates, consumer price index in Macedonia and unemployment rate in Macedonia. 
In order to see if this static relation is a long-run equilibrium relationship, and not just a spurious regression we have to test if the OLS residuals have a unit root, which implies that they are not stationary and the variables are not cointegrated, i.e. to implement the first phase of Engle-Granger procedure. The results of this test are given in Table 3 . We can conclude that the null hypothesis of no cointegration can be rejected even at level of significance of 2.5%, meaning that the model (1) is a long-run equilibrium relationship.
Over the long run, remittance receipts increase as the Macedonian and German economy grows, and decline as the real effective exchange rate, unemployment rate, consumer price index in Macedonia and the difference between the short-term deposit interest rates in Macedonia and Germany increase.
The estimated short-run error correction model is given in the following figure:
Figure 6: The estimated error-correction model for ln(REMITPC)
The estimation of of the VEC model is given in Table 4 in Appendix. Both Table 4 and Figure 7 show that remittances respond to shocks in real effective exchange rate and interest difference. The impulse response functions (Figure 7 ) illustrate how remittances react to one standard deviation shocks in Macedonian GDP and German GNI, real effective exchange rate, the price level and the unemployment rate in Macedonia and the difference in short-term interest rates before they are forced back onto their long-term path. The obtained econometric findings can be summarized as follows:
1. There is a positive significant relationship between remittances sent from Germany to Macedonia and Macedonian real GDP. This relationship proved to be procyclical suggesting that real remittances per capita move in the same direction as the Macedonian real GDP per capita-they would increase when the Macedonia's real GDP would grow, possibly for investment purposes and would drop in times of recessions or economic downturns. Our econometric results suggest that, an increase in Macedonian real GDP per capita by 1 percent leads to an increase in real remittances per capita by 1,08 percent, all else remaining constant. The obtained econometric results are in compliance with the previous econometric research regarding middleincome countries to which Macedonia belongs (Jovicic and Dragutinovic-Mitrovic, 2006) The procyclicality of real remittances to Macedonian real GDP implies that remittances act as a boost to economic activity in times of economic upturns, and as a destabilizing factor to the economy in times of economic downturns with severe negative macroeconomic and microeconomic consequences.
Remittances sent from Germany to Macedonia move procyclically with German real
output (real GNI): remittances increase during an up cycle in the German economy as a result of the increasing wages of the Macedonian workers and decrease when economic activity in Germany slows down and unemployment rates go up over the business cycle in Germany. In particular, an increase in German real GNI per capita by 1 percent leads to an increase in real remittances per capita by 1,33 percent ceteris paribus. This econometric result is also in line with previous econometric research. According to , even if remittances move countercyclically with the output in the home countries of migrant workers, the cycles in home and host country economies may concurrently move in the same direction, thereby preventing workers employed in an economy hit by crisis from helping out family members facing similar conditions back home. This is the case with the recent global economic crisis which stroke Germany and Macedonia simultaneously. 3. Remittances fall when the unemployment rate in Macedonia increases: a one percent increase of the Macedonian unemployment rate leads to 0,7 percent reduction in remittances. The sign of the estimated coefficient of unemployment rate in home country is unexpectedly negative, but not significant. This result can be explained with the previous findings that inward remittances coming from Macedonian workers in Germany to Macedonia do decrease during period of recessions and economic downturns in Macedonia and in Germany. 4. Remittances increase when the real exchange rate weakens: a one percent depreciation of the denar leads to a 4,45 percent increase in remittances, ceteris paribus. Depreciation of the denar increases remittances due to the fact the Macedonian consumption basket contains a considerable share of imported goods. So in order to preserve the purchasing power of their family members in Macedonia, Macedonian migrant workers in Germany would transfer more money home. 5. Remittances fall when the inflation rate increases: a one percent increase of the inflation rate leads to a 7,98 percent reduction in remittances, assuming that all other variables are constant. Higher inflation rate is a signal of macroeconomic instability and would cause remittance inflows to decline. 6. Remittances fall with the increase of interest rate differential. An increase of the differential between home country and host country treasury bills interest rate by 1 percent, would lead to a decrease in remittances sent from Germany to Macedonia by 3,35 %, ceteris paribus. This result is in line with the previous conclusion that higher interest rate differential, as an indicator of higher macroeconomic instability, discourages migrant workers to invest their money in the domestic banks, and it is also in accordance with the relation to the inflation rate.
CONCLUSIONS AND POLICY IMPLICATIONS
Contrary to the theoretically plausible counter cyclical argument of remittance flows to emerging market economies, our econometric analysis has shown that real remittance inflows from Germany to Macedonia are positively and strongly correlated with Macedonian business cycle, suggesting that they are profit driven and governed by portfolio considerations, and not by altruism or insurance considerations The procyclicality of real remittances to Macedonian real GDP implies that remittances could not cushion large fluctuations in Macedonian output in times of recession or economic downturn. Moreover, the paper finds that real inward remittances receipts move also procyclically with German real output (real GNI).
The variable used to measure the impact of labor market on inward remittances (unemployment rate in home country) had the expected negative sign, but was not significant. Real exchange rate also proved to be an insignificant determinant of the level of per capita real remittances. Depreciation of the denar tends to increase remittances, implying that they may considerably provide insurance against balance of payment deficit since it is statistically significant at 10% level. The consumer price index is also statistically significant at 1% level of significance and it indicates that the inflation rate has a considerable negative impact to remittances. As far as the rate of return variable is concerned, results indicate that interest rate differential affected remittances negatively, but not significantly. 
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